
corn 

Test organisms: 
Exposure Medium: 
Test Endpoint: 
Reference: 

QCE: 

Copper CAS 7440-50-8 

Chicken (Omnivore, Order-Gallifortnes) 
Oral in diet (copper oxide) 
NOAEL 
M&ring, A.L., Jr., et al., 1960. ‘The Tolerance of Growing Chicken for Dietary 
Copper”. Poultry Sci. 39:713-719. 
55.3 mgntgday 

Error! Rcdcmark 
not 

defined.AdjusImen 
t Fact&(AF) Justification for adjustment factor 

R 1 2 3 

I 1 1 1 

QI 2 2 2 

Ql 1 1 1 

Q3 1 1 1 

U 2 2 2 

Total AF 4 8 12 

QCE Owks-daY) 55.3 55.3 55.3 

TRV 13.8 6.91 4.61 

R - 1 is AF for same order and tmphic level 
R - 2 is AF for different order and same trophic level 
R - 3 is AF for different order and trophic level 

Eleven dose levels during critical growth period, growth, mortality 
for 10 weeks. 

Mortality 

Chronic exposure duration 

NOAEL 

R*I*Q,*QZ*Q3*U -TotalAF 

QCE - quantified critical endpoint 

Toxicity Reference Value - metal AF 

R Appropriate Functional 
ValW Justification *UP 

1 13.8 Test organism is in the same order and wophic level as the NOW 
functional group members 

2 6.91 Test organism is in a different order and same trophic AV422, AV432, 
level from the functional group members AV433,AV442 

3 4.61 Test organism is in a different order and @ophic level fmm AVl21, AV122, AV132. 
the timctional group members AV142, AV143. AV210, 

AVZIOA, AV221, AV222. 
AV222A, AV232, AV233, 
AV241, AV242, AV310, 
AV322, AV333, AV342 

I-32 



cope: 

Test Orgpnlsmsz 
Exposure Medium: 
Test Endpoint: 
Reference: 

QCE: 

Copper CAS 7440-50-X 

Chicken (Omnivore, Order-Galliformes) 
Diet 
NOAEL 
Stevenson. M.H.. and N. Jackson, 1981, “An Attempt to Distinguish Between the 
Diit and Indirect Effects, in the Laying Domestic Fowl, of Added Dietary 
Sulfate”, British Joumal of Nutition. 46( 1):71-76. 
1006 mgkgday [1408mgCWday/l.4kgBWj** 

Adjustment Factors 
(AF) Justitication for adjustment factor 

1 

3 

1 

2 

1 

2 

12 

1006 

2 

3 

1 

24 

1006 

3 R - 1 is AF for same order and tmphic level 
R - 2 is AF for different order and same trophic level 
R - 3 is AF for different order and trophic level 

3 Rather small group sizes (n-6) 

1 Endpoints are body weight, food intake, egg production, hepatic 
metals concettuations. Fxologically relevant endpoint 

2 Subchrmic duration 

1 NOAEL endpoint 

2 Subcluonic exposure and small group sizes, but detailed 
characterization of relevant endpoints. 

36 R*I*Q,*Qz*Q,*U-TotalAF 

1006 QCE - quantified critical endpoint 

83.83 41.92 27.89 Toxicity Reference Value - QCF~Totzil AF 

R TRV 
VdUe h’k-W Justification Appropriate Functional Group 

1 83.83 Test organism is in the same order and eophic level none 
as the functional group members 

2 41.92 Test organism is in a different order and same AV422, AV432, AV433,AV442 
hophic level from the functional group members 

3 27.89 Test organism is in a different order and trophic level AVlZl, AV122, AV132. AV142, 
from the functional group members AV143, AV210, AVZlOA. AV221, 

AV222, AV222A. AV232, AV233, 
AV241. AV242, AV310, AV322, 
AV333, AV342 

*Ingestion rate and body weight specified in article 
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COPE Copper CAS 7440-50-8 
(as copper sulfate) 

TestOrganisms: 
Exposure Medium: 
Test Endpoint: 
Reference: 

QCE: 

Adjusbwnt Factors 
W-l 

Mink (Carnivore, Order-Camivora) 
Diet 
NOAEL 
Aukrich, R.J., et al., 1982, Effects of Supplemental Dietary Copper on Growth, 
Reproductive Pe~ormance and Kit Survival of Stmdard Dark Mink and the Acute 
Toxicity of Copper to Mink, Joumal of Animal Science, 55(2):337-43. 
7.87 mgikgday 

.lustitication for adjustment factor 

R 1 2 3 R - 1 is AF for sane order and trophic level 
R - 2 is AF for different order and same trophic level 
R - 3 is AF for different order and trophic level 

I 3 3 3 Group sizes were small relative to observed variation in responses 

QI 1 I 1 Ecologically relevant endpoint 

QZ I 1 1 chronic exposure 

Q3 1 1 1 NOAEL endpoint 

U 2 2 2 Parameters observed were relevant but not exhaustive 

Total AF 6 12 18 R*I*Q,*Q2*Q3*U-TotalAF 

QCE bia-daY) 7.87 7.87 7.87 QCE -quantified critical endpoint 

TRV 1.31 0.656 0.437 Toxicity Reference Value - QCE!Total AF 

R TRV Appropriate Functional 
ValW OMwW JUStifiChXl hUP 

1 1.31 Test organism is in the same order and trophic level as the M322 
ti~nctional group members 

2 0.656 Test organism is in a different order and same tmphic none 
level from the fltm3ional group members 

3 0.437 Test organism is in a different order and tmphic level from M121, M122, M122A. 
the functional group members Ml23, M210. MZIOA. 

M222, M422.M422A 
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COPct 

TestOrga0ism.x 
Exposure Medium: 
Test Endpoht: 
Reference: 

QCE: 

Copper CAS 7440-50-8 

Rat (F334/N) (Omnivore, Order-Rodent@ 
Diet 
NOAEL 
Hebert, C.D., et al., 1993, Subchronic Toxicity of Cupric Sulfate Adminisrered in 
Drinking Water and Feed fo Rat3 and Mice. Fundamentals and Awlied 
Toxicology, 21:461-475. 
66 “VJkMY 

Adjustment Factors 
(An Justification for adiustment factor 

R 

I 

QI 

42 

Q 

U 

Total AF 

w b&%-day) 

TRV 

1 2 3 

3 3 3 

1 1 1 

2 2 2 

1 1 1 

2 2 2 

12 24 36 

66 66 66 

R - 1 is AF for same order and trophic level 
R - 2 is AF for different order and same trophic level 
R - 3 is AF for different order and tmphic level 

Males appeared to be more sensitive than females 

Ecologically relevant endpoint 

subchronic expostue 

NOAEL endpoint 

Thorough and well-designed study, but subchronic duration 
prevented evaluation of long-tam effects, e.g., development of 
tolerance as tqxmed by others. 

R*I*Q,*Qz*Q3*U-TotalAF 

QCE - quantified critical endpoint 

5.5 2.8 1.8 Toxicity Reference Value - QCETotal AF 

R TRV Appropriate Functional 
Value Owh+W Justification Chip 

1 5.5 Test organism is in the same order and trophic level as the none 
functional group members 

2 2.8 Test organism is in a different order and same tmphic M422, M422A 
level from the fimctional group members 

3 1.8 Test organism is in a different order and wophic level from M121. M122. M122A. M132, 
the fttnctiond group members M210, MZIOA, M222, M322 
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COPC: Lead CAS 7439-92-l 

Test Organisms: 
Exposure Medium: 
Test Endpoint: 
Reference: 

QCE: 

Rat (Omnivore, Order-Rcdentia) 
Oral in diet as lead acetate 
NOAEL 
Azar, A., H.I. Trochimowicz, ME. Maxfield, 1973, “‘Review of Lead Studies in 
Animals Carried Out at Haskell Laboratory: Two-Year Feeding Study and 
Response to Hemorrhage Study”, In Environmenkd Health Aspects ofLad: 
Proceedings. International Symposium, D. Barth et al. (al.) Commission of 
European Conmumities, pp 199-210. 
8.0 mg/kg-day (100 rnglkg food)*(.O28 kg/day)/0.35 kg BW 

Adjustment Factors 
(AF) lustification for adjustment factor 

R 1 2 3 R - 1 is AF for same order and tmphic level 
R - 2 is AF for different order and same tmphic level 
R - 3 is AF for different order and txophic level 

I 1 1 1 50 male and 50 female rats per dose level. Reproductive three 
generation (during critical life stage) study. 

QI 1 1 1 Mortality, #of hmmrs, weight gain, #or pregnancies, # of pups 
born alive, fertility index, gestation index, viability index or 
lactation index. Ecologically relevant endpoint. 

42 

Q3 

U 

1 1 1 cluonic 

1 1 1 NOAEL 

1 1 1 Pb as lead acetate was fed for a three-generation six-litter study at 
multiple dosages (0, 10,50,100, 1ooO.2000 ppm). At loo0 and 
2000 ppm dietary Pb, the average weight of weanling rats was 
slightly decreased. At 10 ppm stippled cells were increased. A 
decrease in ALAD activity was seen at 50 ppm @owever these are 
not considered adverse effects). 100 ppm Pb is considered the 
NOAEL. 

Total AF 1 2 3 R*l*Q,*Q?*43*U-TotalAF 

QCE bWkz-d~y) 8.0 8.0 8.0 QCE -quantified critical endpoint 

TRV 8.0 4.0 2.7 Toxicity Reference Value - metal AF 

R TRV Appropriate Functional 
VdUe hw’bdw) Justification &UP 

I 8.0 Test organism is in the same order and tmphic level as the NOW 
functional group members 

2 4.0 Test organism is in a different order and same tmphic M422, M422A 
level from the functional group members 

3 2.7 Test organism is in a different order and tmphic level from Ml21, M122, MIZZA, 
the functional group members M132, M210, M2lOA. 

M222. M322 
*ingestion rate and BW taken from data table for animals 
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COPC Lead CAS 7439-97-l 

Test Organisms: 
Exposure Medium: 
Test Endpoint: 
Refemee: 

QCE: 

Beagle Dog (Omnivore, Order-Camivora) 
Diet as lead acetate 
NOAEL 
Azar, A., H.J. Trcchimowicz. M.E. Maxfield, 1973, “Review of Lead Studies in 
Animals Carried Out at Haskell Laboratory: Two-Year Feeding Study and 
Response to Hemorrhage Study”, In Environmental Health Aspects oflad: 
Proceedings, hrernational Symposium, D. Barth et al. (al.) Commission of 
European Communities, pp 199-210. 
13 @kg-day (500 @kg food)*(O.24k&Jay)/9.41 kg BW 

Adjustment Factors 
(AF) Justification for adjustment factor 

R 1 

I 2 

QI 1 

Ql 1 

Q3 1 

U 2 

Total AF 4 8 16 

P@&z-daY) 13 13 13 

TRV 3.3 1.6 0.8 1 

2 3 

2 2 

1 1 

1 1 

I 1 

2 2 

R - 1 is AF for same order and trophic level 
R - 2 is AF for different order and same trophic level 
R - 3 is AF for different order and trophic level 

Four male and four female beagle dogs were used at each dose level 
(0,10,5O,lCXl and 500 ppm). Two year study. Average variability. 

Food consumption, growth, mortality, blood level and behavior. 
Ecologically relevant endpoint. 

chronic 

NOAEL 

There was no significant effects on appearance, behavior, weight 
gain, mortality. or neurologic examination of dogs to 500 ppm. A 
decrease in ALAD activity was seen at 100 ppm. Further study 
concluded that while ALAD is essential to the synthesis of 
hemoglobin. the ant needed is but a small fraction of that normally 
present and this is not an adverse effect. Lack of reproductive 
endpoint 

R*l*Q,*Q>*C&*U-TotalAF 

QCE - quantified critical endpoint 

Toxicity Referewe Value - QcuTotal AF 

R TRV Appropriate Functional 
V&X? (m&x-d& Justification hUP 

1 3.3 Test organism is in the same order and txophic level as the M422A 
functional group members 

2 1.6 Test organism is in a different order and same tmphic M422 
level from the functional group members 

3 0.81 Test organism is in a different order and trophic level from Ml2l,M122.M122A, M132, 
the functional group members M210, M2lOA. M222. M322 

*ingestion rate and BW taken from data table for animals 
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COPE 

Test OI-@SIM 
Exposure Medium: 
Test Endpoint: 
Reference: 

QCE: 

Lead CAS 7439-92-l 

Chicken (Omnivore, Order-Galliformes) 
Diet 
NOAEL 
Eisler, R., 1988, Lad Hazards to Fish, Wildlife, and Invertebrates: A Synoptic 
Review, Fish and Wildlife Service. Bio. Rep. No. 14. April, 1985. 
26 megday 500 mg/kg in diet converted to dose by multiplying by 

0.105 kg/day ingestion rate and dividing by 2 kg BW 

Adjustment Factors 
(.‘W Justification for adjustment factor 

R 1 2 3 R - 1 is AF for same order and trophic level 
R - 2 is AF for different order and same Imphic level 
R - 3 is AF for different order and tmphic level 

I 3 3 3 Secondary source 

QI 1 1 1 Endpoint ecologicrdly relevant (growth) 

42 2 2 2 Subchronic study 

Q3 1 1 1 NOAEL endpoint 

U 3 3 3 Limited infomlation. Dietary NOAEL appears consistent for a 
variety of species. 

Total AF 18 36 54 R*I*Q,*Q:L’Q,*U -TotalAF 

QCE(mg/kg-day) 26 26 26 QCE - quantiiied critical endpoint 

TRV 1.4 0.72 0.48 Toxicity Reference Value - QCIYMal AF 
-- 

R 
VdUe &z=Y) Justification Appropriate Functional Group 

1 1.4 Test organism is in the same order and trophic level none 
as the functional group members 

2 0.72 Test organism is in a different order and same AV422, AV432, AV433.AV442 
tmphic level from the functional group members 

3 0.48 Test organism is in a different order and trophic level AVl21, AVl22, AV132, AV142, 
from the functional group members AV143, AV210, AVZIOA, AV221. 

AV222, AV222A. AV232, AV233, 
AV241, AV242, AV310, AV322, 
AV333, AV342 
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COE Lead CAS 7439-92-l 

Test Orgpnisms: 
Exposure Medium: 
Test Endpoint: 
Reference: 

Bovine (Bos spp., Herbivore, Order-Artiodwtyla) 
Diet (in hay and grain) 
LDSO 
Zmudski, J., et al., 1983, Lad Poisoning in Canle: Reassessment of the Minimum 
Toxic Oral Dose. Bull. Environ. Contam. 3@435-441. 

QCE: 2.7 mglkg-day Specified 

Adjustment Factors 
(AFi Justification for adiustment factor 

R 1 

1 

QI 

Qz 

43 

U 

2 

36 72 108 R*I*Q,*Qz*Q1*U -TotalAF 

2.7 2.7 2.7 QCE -quantified critical endpoint 

0.075 0.038 0.025 Toxicity Reference Value - QCl%Total AF 

3 

2 

R - 1 is AF for same order and bophic level 
R - 2 is AF for different order and same hophic level 
R - 3 is AF for different order and trcpbic level 

22 Holstein males (9-12 weeks old) weighting approx. 55 kg. were 
tested 

Lethality 

Subchronic study 

Lethality endpoint, death w/in 20 d if on milk diet 

Reasonable design however, pregnant ewes given 3 mglkg (species 
sensitivity could be 2) daily did not produce adverse effects 
(DeMayo, et. al., 1982). 

- 
R TRV Appropriate Functional 

ValW hlrdkedav) Justification GrwP 

1 0.075 Test organism is in the same order and eophic level as the none 
functional group members 

2 0.038 Test organism is in a different order and same trophic Ml2l,M122,Ml22A,Ml23, 
level from the functional group members Ml32 

3 0.025 Test organism is in a different order and trophic level from MZIO, MZIOA, M222. M322, 
the functional group members M422. M422A 

- 
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COPC Lead CAS 7439-92-l 

Test Orgpnisms: 
Exposure Medium: 
Test Endpoint: 
Reference: 

Dog (Omnivore, Order-Camivora) 
Diet 
FEL Chronic toxic level 
DeMayo,A.,etal.. 1982, ToxicEffecrs ofL.admdLadConqmmdsonHuman 
He&h. Aquatic Life. Wildlife, Plan& and Livestock, CRC Crit. Rev. Environ. 
M 12257-305. 
Rice, D.C., 1985, Chronic Law-Lead L%posurefiom Birth Produces Deficirs in 
Discrimination Reversal in Monkeys, Toxicol. Apol. Pharmacol. 77:201-210. 
0.32 m&day Specified 

Adjustment Factors 
(AFI Justification for adjustment factor 

R 

1 

QI 

42 

Q3 

U 

1 

18 

0.32 

2 3 

3 3 

1 I 

1 1 

3 3 

2 2 

36 54 R*I*QI*QZ*Q,*U -TotalAF 

0.32 0.32 QCE -quantified critical endpoint 

R - 1 is AF for same order and trophic level 
R - 2 is AF for different order and same wophic level 
R - 3 is AF for different order and @ophic level 

Tertiary source -cites a textbook 

Endpoint not specified 

Chronic study 

FEL 

Limited information. However, a chronic study in monkeys 
reported a similar LOAEL (0.1 mg!kg/day) for CNS effects (Rice, 
1985). 

0.018 0.009 0.006 Toxicity Reference Value - QCBTotal AF 

R TRV Appropriate Functional 
ValW hlWkEd=Y) Justification &UP 

1 0.018 Test organism is in the same order and trophic level as the M422A 
functional group members 

2 0.009 Test organism is in a different order and same trophic M422 
level from the functional group members 

3 0.006 Test organism is in adifferent order and trophic level from Ml21, M122, Ml22k M123, 
the functional group members M210. M2lOA. M222, M322 
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COPC: 

Test Orgmdsmsz 
Exposmv Medium: 
Test Endpoint: 
Reference: 

Lead CAS 7439-92-l 

Rat (omnivore, Order-Rcdentia) 
Drinking Water (F’b as lead acetate) 
NOAEL 
Kimmel, C.A., et al., 1980, Chronic Lmv Level Lead Toxic@ in the Rd. I. 
Materwl Toxicity and Perinnral Effects, Toxicol. Awl. Phamucol. 56:28-41. 

QCE: 0.36 “@kg-day Specified (5 mg/l in water, rat water intake ,025 
Ifday/O.35 kg BW). 

Adjushnent Factors 
W-9 Justification for adjustment factor 

R 1 2 3 R - I is AF for same order and tmphic level 
R - 2 is AF for different order and same tmphic level 
R - 3 is AF for different order and tmphic level 

I 2 2 2 #‘s of animals in control and Pb grwps ranged from 60 to 148 during 
the pregnancy period (2 generations), from 24 10 75 pre-pregnancy, 
and 6 to 13 litters during post pregnancy. However. significant 
variation behveen replicates was sea, and only females @rental 
generation) exanined. 

QI 1 

QZ 1 

Q3 1 

u 1 

1 1 Food % water consumption, reproductive success, and 
concentrations in selected tissue. ‘Ecologically relevant endpoints. 

Chronic study 

1 1 

NOABL (althwgb Pb concentrations in blood were increased in 
females exposed to 5 ppm toxicity was not seen at this level) 

Good design, studied reproductive effects. Weakling female rats 
were exposed through “wing, gestation and lactation (offspring then 
chronically). Various dose levels (0,5.25.50 ppm) shldied and 
LOAEL established. Other studies suppm’t findings. (DeMayo et al.. 
1982). 

M 0.5 0.5 0.5 Lead acetate pkuxd in drinking water. 

Total AF 1 2 3 R*I*Q,*Q~*Q~*U-TO~~~AF 

QCE OWkMY) 0.36 0.36 0.36 QCE -quantified critical endpoint 

TRV 0.36 0.18 0.12 Toxicity Reference Value - Qcvrotal AF - 

R TRV Appropriate Functional 
VdUe bWW=y) J”?.tifiC&iO” *UP - 
1 0.36 Test organism is in the sane order and h-ophic level as the “one 

functional group members 

2 0.18 Test organism is in a different order and sane tmphic M422, M422A 
level from rhe timctional group members 

3 0.12 Test organism is in a different order and tmphic level from M121, M122, M122A. M132, 
the fl”Eti0”al group “Embers M210. MZIOA, M222, M322 

DeMavo. A.. et al.. 1982, Toxic Effects of Lad and Lad Compounds on Human Health, Aquatic Life, WiLllife. Plants. 
mdLi;e&i. CRC Crit. Rev. E&o”. &no-o1 12257-305 
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cope: Lead (Trimethyllead) CAS 7439-92-l 

Test Organisms: 
Exposure Medium: 
Test Endpoint: 
Reference: 

QCE: 

European Starling (Insectivore, Order-Passerifonnes) 
C~pSUk 
LOAEL 
Oht’tt, D., W.J. Eney, and K.R. Bull. 1983, The foxicity oftrid@ lead 
cmpoumLv fo birds, Environ. Pollut. 31 A:261-275. As cited in Eisler (1987). 
2.8 “@kg-day (0.2 mg/day)/0.070 kg BW 

Adjustment Factors 
&WI Justification for adjustment factor 

R 1 2 3 

I 3 3 3 

QI 1 1 1 

Q.2 2 2 2 

Q3 2 2 2 

u 3 3 3 

Total AF 36 72 108 

QCE Bw&=Y) 2.8 2.8 2.8 

TRV 0.08 0.04 0.03 

R - 1 is AF for sane order and trophic level 
R - 2 is AF for different order and same trophic level 
R - 3 is AP for different order and wophic level 

6 groups/ group sex not specified 

Endpoint ecok+ally relevant (behavioral effects) 

Sub&conic study 

LOAEL 

Limited infommtion: organofonn of lead could impact toxicity 

R*I*Q,*Q>*Q,*U -TotalAF 

QCE -quantified critical endpoint 

Toxicity Reference Value - QCZTotal AF 

R Appropriate Functional 
ValUe Justification *P 

1 0.08 Test organism is in the same order and trophic level as the AVZIOA 
functional group members 

2 0.04 Test organism is in a different order and same trophic AV210, AV221, AV222, 
level from the functional group members AV222A. AV232, AV233, 

AV241, AV242 

3 0.03 Test organism is in a different order and trophic level from AVl21, AVI22, AV132, 
the functional group members AV142, AV143, AV310, 

AV322, AV333, AV342, 
AV422, AV432, AV433, 
AV442 
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COPC: Manganese CAS 7439-96-5 

Test Orgmdsms: 
Exposure Medium: 
Test Endpoint: 
Reference: 

QCE: 

Japanese Quail 
Oral in diet 
NOAEL 
Laskey, J.W. and F.W. Edens, 1985, “Effects of Chronic High-Level Manganese 
Exposure on Male Behavior in the Japanese Quail (Cohtmix cohrrnix 
japonica)“, Pm&y Science 64: 579-584. 
575 mg Mn/kg BWiday 

Adjusbnent 
Factors (AF) Justification for adjustment factor 

R 

I 

Ql 

QZ 

Q3 
U 

Total AF 

QCE bwkO=y) 

TRV 

1 2 

3 3 

1 1 

I 1 

I 1 

3 3 

9 18 

515 575 

3 

3 

R - 1 is AF for same order and txophic level 
R - 2 is AF for different order and same trophic level 
R - 3 is AF for different order and trophic level 

Only one dose administered, no mention of the number of birds 
tested 

Ecologically relevant endpoint 

Chronic 

NOAEL 

Certain amount of food lost by birds eating behavior led to a wide 
range of food intake. no evidence to suggest altered locomotion as 
in previous studies 

27 R*I*Q,*Q2*Q,*U -TotalAF 

575 QCE -quantified critical endpoint 

63.9 31.9 21.3 Toxicity Reference Value - QCE/Total AF 

R Appropriate Functional 
Value Justitication Group 

1 63.9 Test organism is in the same order and trophic level as none 
the functional group members 

2 81.9 Test organism is in a different order and same trophic AV422, AV432, 
level from dle functional group members AV433,AV442 

3 21.3 Test organism is in a different order and bophic level AV121. AV122, AV132. 
from the functional group members AV142, AV143, AV210. 

AVZlOA, AV221, AVZZZ, 
AV222A. AV232, AV233, 
AV241, AV242, AV310, 
AV322, AV333, AV342 
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COPE Manganese CAS 7439-%-5 

Chicken (Omnivore, Order-Galliformes) 
Diet 
NOAEL 
Leeson, S., and J.D. Summers, 1982, E&r of High Dierory Levels of 
Supplemental Zinc. Mangnnese, Copper, or Iron on Broiler Performance to Three 
Weeks ofAge md Accumulation of These Minerals in Tiscue and Excreta, 
Nutrition Reports Int 591-599. 
offion& S.A., and S.M. Abed, 1980, Ferfiliry. Hatchabiliry andMalformotions in 
Guinea Fowl Embryos (IS Affected by Dietary Manganese. British Poulbv Sci. 
21:371-375. 
1260 mg!kgday (880 @kg fxd)*(O.717 kg food/day-bird)*(l bird/0.5kg)** 

Test Organisms: 
Exposure Medium: 
Test Endpoint: 
Reference: 

QCE: 

Adjustnxnt Facurs 
(AF) Justification for adjustment factor 

R 1 

I 1 

QI 1 

Q 3 

Q3 1 

U 2 

Total AF 6 

QCE OW&J=y) 1260 

TRV 210 

2 

1 1 Adequate number of animals, limited variability 

I 1 Ecologically relevant endpoint (growth and reproduction) 

3 3 Acute 13day study 

1 1 NOAEL endpoint 

2 2 Only poultry production-type endpoints were evaluated 

12 18 R*I*Q,*Q>*Qj*lJ -TotalAF 

1260 1260 QCE -quantified critical endpoint 

105 70.0 Toxicity Reference Value - QCE!Total AF 

3 R - 1 is AF for same order and trophic level 
R - 2 is AF for different order and same tmphic level 
R - 3 is AF for different order and hophic level 

Justification Appropriate Functional Group 

1 210 Test organism is in the same order and trophic level none 
as the fu”cti0”a1 group members 

2 105 Test organism is in a different order and same AV422, AV432, AV433.AV442 
trophic level from the functional group members 

3 70.0 Test organism is in a different order and tmphic level AV121, AV122, AV132,AV142, 
from the fu”ctiond group nxxnbers AV143, AVZIO, AV210A. AV221, 

AV222, AV222A. AV232. AV233, 
AV241.AV242, AV310, AV322. 
AV333, AV342 

**Ingestion rate and BW specified in Table II of the Leeson article. 
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COFC 

Test Orgnnkmx 
Exposure Medium: 
Test Endpoint: 
Reference: 

Manganese CAS 7439-96-5 

Rat (Omnivore, Order-Rcdentia) 
Diet 
NOAEL 
Laskey, ,J.W., Rehnberg, G. L., and Hein, JF., 1982, E&as of Chronic 
Mmgonese (MN,O,) Exposure on Selected Reproductive Parameters in ROB. L 
Toxicol. Environ. Health 9: 677-687. 

QCE: 

ATSDR, Agency for Toxic Substance Disease Registry, ly90, Droj?: 
Toxicological Profile for Manganese, 1990. 
88 “WQ-daY 11OOm&g food’o.O28k&iay/O.35kgBW 

Adjustment Factors 
WI Justification for adjustment factor 

R 1 2 3 

I 

QI 

1 1 1 

1 1 1 

Q2 

Q3 
U 

1 1 1 

1 1 1 

1 1 1 

Total AF 1 2 3 

QCE (mglkg-daY) 88 88 88 

TRV 88 44 29 

R - I is AF for same order and trophic level 
R - 2 is AF for different order and same trophic level 
R - 3 is AF for different order and trophic level 

Adequate numbers, males, females and juveniles tested. 

Ecologically relevant endpoint (decreased testosterone levels, 
delayed maturation of reproductive function). 

Chronic study 

NOAEL endpoint 

Good design, reproductive endpoints examined and the shldy results 
consistent in mice. 

R*I*Q,*Q2*Q,*U -TotalAF 

QCE -quantified critical endpoint 

Toxicity Reference Value - QCETotal AF 

R TRV Appropriate Functional 
V&-Z On&-W Justification GWP - 
1 88 Test organism is in the same order and bophic level as the none 

functional group members 

2 44 Test organism is in a different order and same rrophic M422, M422A 
level fkom the functional group members 

3 29 Test organism isinadifferentorderand hqhic level from M121, M122. M122A. M132, 
the functional group members M210. M210A. M222, M322 - 

1-45 


